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i ] 

5&nm-2-**y (ih) -tfu *?y-3 jvm^mtvxm-t^^ 
i) nvm. ^mfrbmnzn 

4) 7;i/^-nz^r>, 6 -^j;i//K^i/7;i/^-i/-fe-r ^h^^^;i/-6- 

mmUM<D S&tfS^lfiT'gglStlTV^, 1 & Vn b 3 ©V^ tlfr 1 « 

o 
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j&ut^s. if ^ 5 £3a*©#t^o 

MIB6^«m$^fe2 - T^ y — 9— >f 2— 7^^ — 6 — (2 

[»*!<z>fMlilfc«ill] 

[0 0 0 1] 
[0 0 0 2] 

[se3fe<z>i*fl&] 

^ttWa^-CfcStM* (DNA, RN A) |*, £f$r?S$rJCi&lii: **»^J&* 

<3D5a^'Wfg&, mfr4mm<n&£<nM&^frbft&mmiiisxmmisX^2> e & 

fe, «Bitt©^©*€:«f^i:UTDNAjKU^9--eK:J:y ©a*98U Sfbtc 
RNAtKU ;*^-i?lC U jtfy-Alci^jrahV^^n-fe^&^LT 
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, DNA^bDNAA, DNA^?,RNAa % RN Aft* # > * £ jt-fis'* 

^ (a • t/u, g • o <D;i/-;t/-e&s 0 tfc, mm\z. &Wk&mkmm.z 

[0 0 0 3] 

bJ^U 2 0@^©T^ ^m^e>^e^>^^MiCj*^T, 3<c$S<Z>$»C&4 

#ffi{C|5S#?:#^TVNSo fcil^li. £#pft©t RNA, r RNA, mRNA^ 
©atgffiRNA«&^e#©^S:^^bfe»JRNA • RNA^, RNA • # 

[0 0 0 4] 
[0 0 0 5] 

ftLTS.WZ mm&Ii &*&S*f&?£/&bTV^ (01a) 0 Benner©^ 
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fcm&&frfc&&S*f£^1f-f y bfeo t^T't) i s o G • is o C&<J:tf( • X 
«tS^ ffllb) tt, VN3V^&^iirf£#iiilC<t:£DNA, RNAdHMt"s© 
&y&^&CoVNT©^^#l8^2;riTV^ [Piccirilli et al 

1990; Piccirilli et al., 1991; Sw 
itzer et al., 1 9 9 3] „ 

[0 0 0 6] 

U#b&#£>, l) i s oG}ilgi:2fi0^t*^rh • x;-;i/®S^MffiS: 
fcltfei?), T ilti^&MUtlte) lil, 2) *3a©^^Sm©X 
^M^«?tl?«f^e>^m^^i:^2^MicSSI^fe§ 2&©>!r i s 

bTfgfi^tlfcV^h, 3) i s oCCD** U*i/Fmmiktffc¥mz.^&fcT* 
[0 0 0 7] 

4 -*^;i/^>x>f ^ #V-;i/ (z) &sv^£9 -*^;t/- 1 - 

H-f^#V [ (4, 5) -b] (Q) T*&*.K ^^>^##:lCffi^i-S 

<D#> 2, 4 -J?7^*n h;i/X> (F) (Sic) . rtl&©i7KttS 

I0K1 e now77^>hi:J: y**t»KlDN AtfJiClfcy ££A • 

ftfc [Morales & Kool, 1 9 9 9] „ 
[0 0 0 8] 

•Zft&i. RomesbergiiSchultz b<Dlf)l-zf\t, 
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©M#trnntfU^> (pp) tc3-^fMVA;i/^T'J^ (mics) 

©ftlS^T&S (01 d) [Wu et al. , 2 0 0 0]. l/frbfctfb, 
±^>MI CSH±©Jlfl*-&*)-ttT*%S&*J:<DNAifiK:fl5tya**lTU*"5 i!V% 

jStfft i: ^ if 314? b vn„ 

[0 0 0 9] 

m$a> 7-rif-f >k-/u (7AD m±<DgaiB«ma*f (@h) «, k 

fflV%Si:#^M/S^ii^-rS3.^^$tlfe^ CT a e et al., 200 
[0 0 10] 

}1 Oht suki et al. , 2 0 0 1 irao et al. , 

2 0 0 2T*&, >CD6ffilC^SlSV^iftSS:«Abfe2 -7§ 6-$?* 
5=-;ivT^ ^ ^y > (x) il2-T^7-6 -fi^l/^'J > (s) > f it-e© 
^SlffV^iftj6K:ffi» , f***teJC**iR-7'& : bofebf V *?>2-*y (y) £^ 
If^U Z<Dx • y, s • ySI^^Klenow77^>hiCJ:5D 
NA#^<0Ifcy&»2»{C J: yH^TVNS (02), %<Dffi^ MMQKDxlZtt 

t* -syoDmy^i»^^v^^#^'i4b^$^^o^^ s ic^f-f-sy 

[0011] 
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[0 0 12] 
[0 0 13] 

2) y;i//rn;i/^ r;i/^-;Hf Ktt7^;s, x&^<z>iNi#; 

3) fc?;t^> ; &3V%& 

4) ^;p^-i^-fe>r y. 6-jt})\;j8*i/7)i*uiz^ y, ^h^*^;i/-6- 

[0 0 14] 
[0 0 15] 

gjc, mm5&nm-2 -**v cih) -try ^>-3->r;i/«s:*iSi:bT 

[0 0 16] 
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e>&c, 5&sm- 2 -tf* v (ih) -try 3 ->r;v*&i& 

LTV^, ^mtl*fe«^tlj:U#<©fi6^ (DNA, RNA, 
[0 0 17] 

5&M!-2-;fr3fV (1H) -try py- 3 ->f;i/g£&S 
MiaDNA|H±. RNA|H±, DNA/RNA, DNA/^>;^gXttRNA 

[0 0 18] 

[mm & M&? %> t=. #> <D^m 

^CDMMi&^U mRN A«f<Z>#5i<Z)£mJCy SiAUt, s • ym«*f£ 
§Tfe^3K> • T>3^n K>ffiS#M^JM-e^Sr^*^$tlfe [Hirao 
et al. , 2 0 0 2]. *38|#&H:, 5 ftlcSliSfc fco y mmifc* R 

[0019] 

5fetttft-2-^^y (ih) -hT y 3->f;i/a£fejftaSfcbT#f3y 

5^sgi-.2-^^v (ih) -tf y 3 ->f/i/as&aa£fc u 

l&gfc^-tS** b^-^ KXtt** V***- KBU try 5?>*3S© 1 , 2Xli6^f 
[0 0 2 0] 
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tc&, 5fitt-2-^v (ih) -eys^-s-^f/i/asicss-r 

ss»*s>, 2 — t ^ y - 6 - (2-^x-;i/> 

2' -f^^^'JjK7 7;^;i/, &«vMiAn$* yftE&m&m* 2' -Kic^-r 
52' -ti'j^77;i/;i/t^ottiJ:<> as&, y ^*y>» 

[0 0 2 1] 

1) bum. Mmfr*m%itsnz>ybBLm&m; 

3) tf^-f 1 ^ ; &5V^± 
[0 0 2 2] 

1) Bum, Mmfr*>mmzftz>ytBc.j&&m*. mts^ttj:^^* 

H (5-3-Fy) , #*b<tt*&3 1 8nmUVI:il^I 
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[0 0 2 3] 

- (js -D-vtfy^j i/A/) — 5 — h— Ktfy *jy- 2 (ih) -r*>©5* 

-H'J>iSIift (5 I y T P) ©ttftsStt, 04 a) &CfH«£*lT V^„ 
[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

U<tt, |£fitl£2&V^3-e;g><5,, ifftlttt, litf, -CHCC 6 H 5 , 
-C = CCH 2 NH 2> -CH = CH-CH 2 -NH 2 ^*HS. ft$.L<\t. — 
C = CC 6 H 5 ( 2 - y^-JV^—JVm) X'Sb&o 
[0 0 2 7] 

o 

[0 0 2 8] 
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[0 0 2 9] 

©IRjRffi^:a8*a:4 9 5 nm, ^|^ii5 2 1nm, ^h^^^;b-6- 
^;i/*f^r^D-^^>©l®ItX@^:^«5 5 5 nm, &3frR*ttJttt 5 8 0 n m 

[0 0 3 0] 

*^®5fi:fl-2-^^y (1H) -if y 3 --f bT 
bfc£e>tc, 3- (js-D-ysK^y -tru^>-2 (ih) -*y\z 

> '$fe-T5fi{CS^S:#AL/> 7#V^> 3 U >iS:iAlt% «fc Vn 0 &SV^ 
3- (j8 -D-yjtf:7^y -tfU^>-2 (1H) -*yK. 3'J> 

i?:#Ab, #CV>*e, S^S^ALT^^. 2) r;v^n;K r;i/^f 

[0 0 3 1] 

*nmit> sflrtHft- 2-a**y (ih) -try 3 ->f;vS£i&Si:U 

Xtt-*«©RNAXl*DNAfe^tf. r.#£tt, DNA/DNA, RNA/R 
NA, XSDNA/RNAtfeoT^iK DNAIC&, RNASiSi 
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[0 0 3 2] 

^^•fSifc^BrtB^afeS. |2c) jc^Sftfcy £ s (2-7^-6- (2 

ih) -bru^>-3--f;i/Stt, 6^«m$ti^2-r^^-^y>-9->r 

-Ol/Stt, ^^b<li2-T^y-6- (2 > - 9 — f ;i/3S ( 

s) Xli2-T^7-6- (^W^;) yy>-9->f^3£ (x) T*&£ 
o J:*;»*L<tt, 2— — 6 — (2-^3i-;V) ^y>-9->f^/* (s 
) T?&«5„ 

[0 0 3 3] 

5&nm-2-**ry (1H) -try 3 ->f 3£#$ISg 
_fc, (T-x — >) &tfG (^T-» fctt««*f STMT'S 

-£lt, 6^g^$tifc2-r^ y-^y >-9 — f 

x*£fcv^ iot, .*»w©5ia«ii-2-^v (ih) -try^>-3-w 
6fi:figi$tife2-T^ 7-^y >-9 ->r;vg£#j|imc&S:fcf£7£ 

[0 0 3 4] 

<fcoT, 5&gi-2-^y (ih) -try^>-3--f 

^ y - 6 - (2-fiui/) yy>-9 — r;i/»x«2-T^^-6- c^*?- 
^y >- 9 ->r;vaT?&£ 0 

[0 0 3 5] 

^^©5fettii-2-^-^v (ih) -tfy s;>-3—fM&SHi:bt 
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[0 0 3 6] 

NAJCIfcy&A,-?*)^,, 
[0 0 3 7] 

MxJl 5&&CH?iiJf^£:&o?y ^>(U)f§ag#:> 5-3-FU (5IU 
) feJE^RJSK: J: URNAtfncaiA f5#-&ic&> UTPt5 IUTP©#SJt 

U T P 0ftt> y fC 5 I UT P ;£tf£$K^HJ&&CffiV^U<ft{£jB£:£T 5 IUtf 
g|-r£L^&V^ 5 I U©»Afc£oTRNA©iS&*&#£ftbT 

llofe'J, RNA0iilCji5§fctIi:t^5 [Jensen et a 

i. , 1 9 9 5], r*i&c*fu *«w©5fi««i-2-*^v (i h) -try 
yy- 3 ->r;i/Si±. 6^«m^^fe2 -T^ J -7v >-9 ->r;i/fi£##iift 
ic^s^f&^-rso <toT> ma«>fa:«K6ffi*«i-2-T^7-^y>-9 

— f;Vi^iA^^tV^DNAXttRNA^Shbt, ^ggXtt^ 
3ffcJfo*ft$Z.£.lZ& y, 5&g&-2-:fr3fV (1H) - tf y 3 --f ;i/ 

[0 0 3 8] 

£*l&;fottT*&&V^, ls?SfS»T7 RNA/JfU^^--^ (T a k 

ara^) , mmfcl&te> 9 U S V75?*y b (KF) , fi^liOAM 
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V Reverse Transcriptase XL (AM V — R T) ( 
Life Scienc e*±) MfSI fctfRTfg-e&So 
tpJC 6&g$!£ti;£: 2 — - ^ U > - 9 --f ;bS^^*$tlTL* ?<D*ffi 

<?tcMZ. ffljUZ. 3' -5' 3L*VJ.>; VT-Hffi&**>fete^T a q DN 
AjKU *^-i£ (T a k a r a Taq™) StMVnT s V-ICJ:6 
iSD N A© P C Rffififenrtg^fe-So 
[0 0 3 9] 

J&fc, 6^gg|Stlfe2-T^ >-9 — f;i/^&^»hLT^t-S5l 

*l/*-^Ktt, <&£HCD#?£, [Fujiwara et al.,2 0 

0 1] JCffi*0*i*^^We**. 
[0 0 4 0] 

RNA, y /Kif-f AX^T^^V-hLT^M^4xe>So T>^iz>^DNA^ 
b < l£ R N A £: l£, feS^CDl^O^mSDNAXliRNAU^S. 

&U> jA^CDT^^-fe^XRN AfC-^^ti^> 0 T^V-teu in vitro 

So 

[0 04 1] 

Miil in v i t r otW^i/a>tCj;ot#f>*l5 5fitt§tife2- 
tfdpV (1H) -tfU^>-3 — r^^^tfT^^V-^, 

[0 0 4 2] 

*"f, Wittfs £i|-fcr:7^V-&^Tii§?DNA:/--;i/£PCR&C J: »Jif 
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tS. 3<DRNA^-;i/#e>, ftmMEmZmmK-VT i n vitrotl/i' 
i/ny^n^ #^©T7#v--£#£;ii:#T-£S„ 5 I y&RNAy 

[0 0 4 3] 

> #*#fl5tcaMBflB-e*«. 2£>&c, RNA7:/*v-*K:#Ab 
TT^-^-fh (analyte) £ UTiSJrTS« ; MR#3*lT [ J h a v 
eri et al. , 20 0 0 ; Yamamot o et. a 1 . , 200 
0; Fang et al. , 2 0 0 1] „ 
[0 0 4 4] 

zn&XK. tetdfttt©** u**/ Fyjvxuizjy- l 2 (f- 

12-U) [Jhaveri et al. , 2 0 0 0], 5- (1 — 
^7i/^ [Latham et al. , 1994], 5 - (3* ' - 7 ^ 
J ZfX2¥— [Battersby et al., 1999], 5 
-a-K'J^i/^ (5IU) [Jensen et al. , 1 9 9 5] , 5- 
ZfU^V^isJlt (5BrU) [Golden., et al., 2 0 0 0] £ 
in vitr o±U? y3yX*mmLfeWtfm£ZnT^Z> a Lfrbfc#S>, 
Z.ftt><DMT*te-£X. DNA=bb<ttRNA^ , -^/©8H*l0®l8^&l^«fftl£& 
(T=fcL<ttU) £g&bTV^. *mWX*te, 5&«g|- 2 -#3f 

v (ih) -try 3 ->f^s®, 6 f&tttiis tife 2— s — zfv y—Q 

-4 frmk.<D!ftmm&mm*t*mmhx. m^fcma 1 «»Tfffi*38iR»K:*» 
«ai«:*tj5aa©ife*^&'55«RNAS:ftSK:w»iffi**iii, *©^Mtt • m 

[0 0 4 5] 
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*«WttSe>K:, 5&ttg|- 2 -:*3f V (1H) -fcT U 3 ->f/I/3S«:* 

gilbT^f 5** l/**Kfc*trtfc»#, t&IB5ffi<Z>«ai«&^bT#^*g-£ 
LTVXS, «U4ll*fctt**l<k*;#<©ffi^ (DNA, RNA, 

^©^tt^ff * y b < tti^atis) n (D&rSLfa*m@k?z> z. t & a e^^i 

[0 0 4 6] 

#3fcUI|t±*fe, 5&gi|-2-^-dpV (1H) -try *7>-3->f^3l&JeS 
BUfBDNA|^±, RNA|f±, DNA/RNA, DNA/^ >;^lXttRN A 

[0 0 4 7] 

(ih) -tfy^>-3 — f;i/S&c&v^> 5&©@giS<z>@3I&c iot 

[0 0 4 8] 

mams. fcfcm<Dmmizj&vt=.mmtem&<DftmM*fio z.£iz£v. j&m-t 

fjtlfcant i - (Raf-1) T^^T- (RNA 9 A) IC 5 I y 
3Rlft&C#AbT, *->fv YZ-ynVK (Raf-l RBD) ©#fcT*e$K*l 
MJ£=MtV\ *»W©*^*8ffl*aS®*ffitt«:ll^fe- RNA 9Acft©5Iy 
<Z>^A«£i:bT, RNA©lS^5t0^-f>tfy ^^>^>TV-^0^&ffi 
3fc<£>PgyMtt3fc#>> RBD^ffiS^ffitcMM^&V^fc^oTV^ 3' 3fc$g 
m(DMW5t>. y°y >»*JCi*fttifeC 8 4, C87, A9 2S:^^ b 
T, ^tl-6*l(D^@tC 5 I y««3B^fl&JC^AS*lfe#RNAi:N*iBK:GS T ( 
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IfJlZn-y h^>^7x^-1f) £i&-££i*fcR a f - 1 RBD (GST- 
RBD) ©^TT^MSJCiSfgffiiRiS&ffofe. 84X»87^ 
SiC 5.1 y&^tfRNAtt, S&fifcRf&lCfc >J RN A^±(D— IftS:^t5C i: 
fe. GST*>/«^*tt»*tfT?Z^k#ft»«'r*^fc^&, GST- 
RBD%WT'-i#:MU RNA 9AtfRaf-l RBDicM^b 

x 5 1 y u i: # k:, rn A^m^mKiz^mn u 

i:#^.e>ti-5o 5 I y«5RNAIB«2f^MCDjW*fK:faMT?S»*r4: 

£^LTVA£ 0 ^m^fCfc^T. 5&g&- 2 (1H) -fcfU^>-3 
[0 0 4 9] 

tisfe 5itis^«rigT?&y, «s&fcte#^©ffi2ftus&j:yifiti8ft&K: 

[0 0 5 0] 

&5V^i, *»W<Z)5|a*i|-2-**V (1H) - fcT U 3 ->f MS 

bT^*r•5DNAX^RNA^-irbTV^S^>7^ 0 ^^r^^BS#M$:^ 
^Sr^%BTIg^fe<5„ *WiW**©^JIS«^tt» Raf-l RBD 

RBDfiP^tCKt^bfeRNA 9 AjVifiiSll/feilSICRN A^lfflOSRttjEJStf 

5 2 (1H) -tf U 3 -^f;i/S^SSfc ItttSDN 

AX&RNA^^H/SfcftlMbT, 3R«&ffi*©j*#r S^D N AX 
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[0 0 5 1] 
[0 0 5 2] 



[0 0 5 3] 

HiMi 3- (B-D-ViRy^JS/Jl) - 5 -a- KfcT U 2 (1H 

) 5' -HJJ^^X^jr^k^^ 

(i) 3- (js -D-y.ij?79y - 5 -a- Ft? u 2 (ih) - 

*y<D&m. (H3CDl-»2) 

3- (0 -D-U#75; S'/b) -\£\)t?y-2 (1H) -t>34 2mg ( 
1 . 5 mm o 1 ) (M atulic— Adamic, J. , Beigelma 
n, L. , Tetrahedron Lett., 1997, 38, p. 2 
03-206. ; Ishikawa, M. , Hirao, I., Yokoy 
a m a , S . , Tetrahedron Lett., 2000,41, p 
. 3931-3934), 3 ?fS|5 7 3mg (2. 3mmo 1) % BVikjjVV 
A (KI) 657mg (7. 9mmo 1 ) 5 OmMlith'^AS 6 ml 

iztoTL^ i lo-c-ei 2^raiu^Lfe 0 M/&^c^nn*#>$:#n;^ tKJ1£ 
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S£U 3- (/s -D-Vtf7^J i/jv) -5-a-KfcfU^>-2 (1H) 
y 1 5 5 mg &#fc 0 
[0 0 5 4] 

(2) 3- (/S -D-U^^y 2//I/) - 5 -a- Ktf U 2 ( 1 H) - 

5* -£'J>il7f;V®^ (H3©2-^4) 

_tSH (i) o3 - (is -D-u j^^^y - 5 -3- Ftf U vy- 2 (1 

H) 0. lmmol, zfU h y^tfy 2^4 8 m g (0. 23mmol) £ 

(POCl 3 ) 13^1 (1. 3^*) ZMit. 0TCt*4-5t^I#bfeo h 
U -n-^f;i/7^> 119/il (5. OS?}*), &V>T?0. 5 # M tf* b U >T 

^^r^^-^Atfn^x^a:- h K»«t) 1. omi ( 

5. 0^4) (Ludwig. J. , Eckstein, F. , J. Org 
. Chem. , 1 9 8 9, 5 4, p. 6 3 1 - 6 3 5) ZMZ-Z* 3 0^0. 
5M h iJlf^T^^r. ^Abf*-:^*- h5 0 0 /tl &m#"t*So £/&?&£:D 
EAEt7Tf^XA-2 5, #CV>T*, C 1 83S»ffiH P L CT?»«U Mfc 
^3- (j8 -D-U^"7^y 2/ /I/) - 5- 3-KtfU^>-2 (1H) 

5' -H'J >il^f;i/ (*WiW*K:feV%T, rsiyTPj fcBf 

[0 0 5 5] 
ESI — M ass 
ft^-fit : 5 9 3. 0 5, MMM : 59 1. 7 0 (M-H) 

mmmz 3- (g -p-u^^y*//!/) - 5- (2-7i^xf-;i/) 
-tfu^>-2 (ih) 5* ^Hy^jxjj^®^ 

(1) 3- (^-D-U5i?77;i/;i/) - 5- (2-7i-Mf-;i/) -tr 

U^>-2 (1H) (0302-^3) 

HJSMi CD ©3- (0 -d-UjJ?^^^ - 5-a- Ktru s?>-2 

(1H) -t>71mg (0. 20mmol) &DMF1. OmUC^fifl/fe. 
&V*T?, CuI6mg (0. 03 2mmo 1 ) , h U X^;bT^ >4 2 # 1 (0 



ffi$E# 2003-3024675 




#2 002-208568 . 



. 30mmol), V ai— ^TiZ^ U> 3 3 ft 1 (0. 3 0 mm o 1 ) P d 
(Ph 3 P) 4 llmg (0. OlOmol) T;i/=r>#gB^,T, 
6^fSM^bfc 0 »iifM 0 ml £;&IJ;L£^, * 1 0 m 1 t5oT? 3 ®»m b 
fco ^J±T"e?iilbfco ffHPLCt'ilU £&©3- (/3 

-D-ytf?^ -5- (2 - >^ai-;bni^-;b) -l£V*?y-2 (1H 

) -t>60mg (9 2%) *mtco 
[0 0 5 6] 

^H-NMR (2 7 0. 1 6MHz, J-Jl-& A ) ; 8 7. 8 6 (d d, 

1 H, J = 0. 8, 2. 4Hz, 6), 7. 62 (dd, 1 H, J = 0. 3, 2 
. 4 H z, 4) , 7. 4 6 (m, 2 H, y ai—jV) , 7. 3 5 (m, 3 H, 7x 
n;i>) , 4. 85 (d, 1H, J=4. 9Hz, 1* ), 4. 12 (t, 1H, 
J = 4. 9Hz, 3* ) , 4. 0 0-4. 0 7 (m, 2 H, 2' , 4* ) , 3. 
84 (dd, 1 H, J = 2. 7, 12. 2Hz, 5* ), 3. 70 (dd, 1H 
, J = 3. 8, 12. 2Hz, 5' )„ ESI-MS (negative) ; 3 

2 5. 8 5 [M-H] o ^max = 287nm(g = 7.'7Xl0 3 ) 

(2) 3- (/3 -B-Vtf7^ J -5 - (2-7x-;i/Xf-;i/) - tf 

V i/y-2 (1H) 5' -^V >M^X'r)V(D'&m (03^)3^5) 

-hSB (1) ©5- (2-7x-^Xf^;i/) - 3- ( 0 — D — D s//b 
) -tTU^>-2 (1H) -t>14mg (0. 04 3mmol) SJctKl, 8 
— \f.7s (VZT-JIT^J) t7^1/>14mg (0. 0 6 8mmol) hV 
^f;i/*X7i-1^0. 4 3ml(CiilUfc 0 »W^Sft^5. 2 /* 1 
(0. 0 5 6mmol) m> 0iCT'2tni^lfe o hU7*W^>5 2 

FM) 0. 4 3ml(Z)iM«:M, Ott'l O^IffLfc. TEA 
B5ml (50mmol) ZMZ., 4°CX*. DE AEt7 7r^^Xi>ft^ 
I^j7it*0. 0 5-lM^7f^X>hTEAB«lfc o ^-fb#^3- 
(j8-D-'M77;^I/) -5 - (2-7i-M») -fcTU^>-2 ( 
1H) -*y 5' -2'J >mx^^;i/?:^t?lif^5:^^b, 2 7mg (6 
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5%) ©B«Kfc£-#&#fco *«H&S:Se>»C5S5ffiHPLC^»lSlbfc. 
[0 0 5 7] 

ESI -MS (negative) ; 5 6 5. 58 [M-H] 

*I»5&ti-2-^V (ih) -try 3 --f l 

F (dNTP/NTP) GD^gli. 7^* 'J 7 ^ X 7 7 f - f IC J: U 'J 

l^^-S/ KHU ^^^^^^-T^^n^ (s). <nmt. lQmM 

(PH7) tpT'<Z>m*lWtiLm&&£t$m£k2 6 0 nmlCfettePR^Ab s 
(Absorbance) £M5tl/T, tHSe=Ab s/Conc (Cone 
: dNTP/NTPgg) )fr e L fco 

[0 0 5 8] 

HMlT'Mtfe5 I yTP&UVW.mZ'D^XmZlZiTiLfc. 5 I y T P 

t/K5' -HiJVi, 5 0mM Tris-HCl pH9. 0, ImM Mg 
Cl 2 . 2 0%.&(DVis.<Dm&&<DTJhilV 7*^77 (TaKaRa) 
(4 0 ^ l*>>r-;V) £4 2 (CT* 1 «?IBI>f y*zL<<~ htSi 
illCJ: Uffofc. U>©^*»> Chen0^iCtot#ofc [Chen 
et al. , 1 9 5 6] „ SlSM©^i2 0 (i 1 &4ml07Kil4mlO^ 
ggC (6N5M, jSI©*, 2. 5%=Ey7*f>i7>' ; E-'>Am 10% L 
- ( + ) TXnfr^yZfomftl : 2 : 1 : lt'I^LfcM) IC^^.T> 3 7 

[0 0 5 9] 

mmM4 RNA9 AiC5 I y T P £&gjgjHlfttC#Af S fefeCD^jgD N A 

<pmm 



2 0 
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_t^bfe2 -TS J ~ 6 -^nL-jlzfV y (s) , -eLT^CDa^l^ttglg 
K.mffilT&BGLKTkmM^'ZSivfciZV Vy- 2-*y (y) fr£>&&s • yi& 
^*f» PCRfCfcSDNA (DmmfcWx. e> ti 5 (3 £®8jRi£tf & v*. LfrVteifi 
£>. s $:^-t?^ , ^-f , T~$:MV^fcPCRT^DNA$:itIIlg•rsz:i:^-e^So 
-££T*> T*#e>tlfeRN A 9 A (^lOO^^l/tf F) tfORa 

f-1 RBDt©^B^^^CMMT^Vii:fc^oTV^^ 3* 5fc«HBff©flH«© 3 
*k >&SlC#£*lfcC 8 4, C87, A9 2 5:5Iy©#A«btS 

[0 0 6 0] 

0-9 A (r^fT-RNA 9 Atfif^n- — ^Stlfc'***-) £Ba 
mH 1 1? If Mbtfiitf:bfc-*iDN A (dsDNA) £M^fc 0 R 
NAffAtt, *re«f«tf»©»^##13ttJfH5 b) jCatLfcl 0 OSI^&ftS 
@B^J$:^-r-5o 05 b) *Ti»T*^bfc, 8 4, 8 7^9211 5Iy&iA 

[0 0 6 1] 

Mb 2] 

ggtaatacga ctcactatag ggagtggagg aattcatcg 

gcagaagctt gctgtcgcta aggcatatg 
gcagaagctt gctgtcscta aggcatatg 
gcagaagctt gctstcgcta aggcatatg 
gcagaagcst gctgtcgcta aggcatatg 
gcagaagcst gctgtcscta aggcatatg 



39 (mnm% 2 ) 



29 
29 
29 
29 
29 



(IB3WM) 
(SB^J#^ 5 ) 
(IB*I##6) 
(IB^J## 7 ) 



(SB#!##2) ®^19-3 9li, RNA9A (@B#I## 
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1) ©&S1-2 OCffiMJ-r*. 2 <D 3 - 1 8te, T7:7n^--#-}C 

[0 0 6 2] 

3' ^I®7>ft>^^7>f , 7-i:l,T, RNA 9 A (iB^lJ#-^ 1 ) <D 

mfew& (7 2 - 1 o o) Kffin&ttemm**)^ 2 9. 45. s&i@m;£tt^ 

&29. 4 5 s84> 2 9. 4 5 s 8 7, 2 9. 4 5 s92, s & Zffijft-gtizf 
7-f7-2 9. 4 5 s 8 4/9 2»^bfc„ (g! 5 b ) , ZL*l&©^>f 
v-£JSV^OT<Z>PCRfC£ U s £-£fc?£IMDNA£*ifiIib£„ 
[0 0 6 3] 

y^-f V-iC^M^tlS 2 -T^ J ~ 6 -fX-^^'J > (s) ©"7* 
7.y*TK #4 hit. &%!<Djfm. Mill [Fujiwara et al. 
, 2 0 0 1] lCfB^©^^^"«rigT*feSo 
[0 0 6 4] 

PCRHJS&ti, PCRWZstfV&2i2tiTh&?Zh%:m<&lto. 3' -+ 5 ' 
ai^y** ^y-if^tttf&^T a q DNA;|f^7-f (TaKaRa T 
aq™) Sffi^T^ofe. SJt«», lOmM Tris-HCl P H8. 
3 , 5 0 mM KC1, 1 . 5 mM MgCl 2 , 0 . 2 mM dNTP s, 1 
/iM©#y^-fV-, lng/j»l SUM d s DNA, 0. 0 2 5U//j1 
Taq DNA)KU^7-ft'$5. SfSUPTC - 1 0 0™ Program 

Themal Controllers^ [94(C, 30#-40(C, 
30#-60(C, 1t>] X 1 5*>b<&2 Oif^f 6 0(C5^ffT'^ 

[0 0 6 5] 

PCRM%§:llIJRbfc: 0 s^^^-f ^-*T*jt«?^3' ^{KJlcGm-tS 2 9 . 
45s84feAtF2 9. 4 5 s 8 4/9 2 5:ffiV^fcl^ P C Rtf>*flPI3&^#^ 

)c PCRltl5:10mM NaClSttH OmM Tris-HCl (pH 

7. 6) }C^bT«#b> &s&<DT 7m^Ki^<Dmmtht=. B 



2 2 
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[0 0 6 6] 

gyjM.5 T 7 RN A/KU *^--tnc«fc5^¥;KJfr 

>l^-iftCj:§^^tCi:oT. MMM 1 T'ffrfcbfe 5 I y & 3 ' 
}£©&g&C^Ab7Mi*<Z>RNA 9A»SMlfe. 
[0 0 6 7] 

T7i^S)S©l^»Ohtsuki et al. , 2 0 0 1 ICiB^S tlfc. 
feODfcl^^feSc ^69iC{i. 40mM Tris-HCl pH8. 0, 5 
mM DTT, 2 4mM M g C 1 2 , 2mM^^^i?>, 0. 0 1% Tr 
itonX-10-0, 1 0 mM GMP, 1 mM NTPs, 0-0. 2 5 mM 
5IyTP, 0. 2 n 1/n lj^DNA, 2. 5U//tl T7 RN A/J> 
U;*^-i£ (TaKaRa) T?3D.g>„ 3 7(CT'6 Hl&jg 

[0 0 6 8] 

EI6 a) 0. 2 5mM0 5 I y###T ( + ) Xtt###T (-) 

6 b) It RNA9 Atf>2?Mij£±fC, 5 I y #^A£ tl^mm§:M^L"e^ b 
%<Z>T*2d.5o ® 6lC^$^^J:e»lC, 0. 2 5mM05 I y 'J^^ l/^i'KH 
(5 I y T P ) tf)#&T> «JJ*SJ:<«R^Sl5*«5ifTb, ^1005l?l/ 

[0 0 6 9] 

5 I y T P ©fSfc U {CHifeM 2 T*ffr$ b 3 — (0 - D - V J */ 

;v) -5 - (2-7i-;nf^) -try i?y-2 (ih) 5* -3 

o 

[0 0 7 0] 

niiM6 7?#e)nfe^©M^tftf 5 1 y & EfrMtfmmmizmA'&frT 

V^frfciH^Sfctf), RNA©fc3£jfiJ*#*f«:fTofc. [a- 32 P] ATPtil 
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<& [a- 32 P] GTP#^ET^T im^K^n^fcm^ A%b<&G©5 
* W^m&*&*2 K3* -U>i (Np) #^*i^*i 32 PT^!i*£4x& 
„ bfc^ot, W^tl^^fcRNA&RNa s e T 2 (Sigma) & 
m^TN pKK±$-Btfc 0 8 4, 9 2 ^SO&gtC 5 I y ^iAS *lT VVfttf 
5 I y<D*?W;*-$/K3' -y >^ (5 I yTp) # [a- 32 P] GTPJC<fcy 
32 P"5«*Sft, 8 7»3S©&iST*»*l« [a- 32 P] ATPCJ:»J*ISIl5 

K^itfc5 I y S:^RNA©mS)®^^ff$:^fofeo 
[0 0 7 1] 

^tfUftJCtt, RNAffl^MSPT'it ^;i^;ftfcRNAi: 0. 2 50D©E 
c o 1 i Sf5fct RNAl^i (S i gma) £-^D7j<?£?&4 . 25/tllCO 
. 75/ilODRNase T 2 il (5 W<i 1 ; 1 0 OmM NaOAc 

P H4. 5, i o%^y -fen-;i/) &in^.T, 3 i (ex— fl&asftRjS&frofc 

o 3P£ lOcmXl 0 cmfflTLCt (y-f-teJVSF ; 7±ni/) 

-f Vlt6 6 : T^-T 1 : *3 3 (flt^it) , 2 - ?UAJ -Jl 7 0 

:^il5:*15 (fltftJfc) JS^CD X tK * h *-Vy>f 

Ti-^J*?- (BAS2 5 0 0, 4 ttffilt, ^tl^tl^iLfe 

o 

[0 0 7 2] 

«fJRfcBB7&Uf*llC3B%-r. 
[0 0 7 3] 
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[HI] 



RNA 


label SlyTP 


Ap 


Gp 


Cp 


Up 


5lyp rrfs 


tincorpomion" 


9A 


ATP 
ATP 
GTP 
GTP 


+ 
+ 


5.91(6) 
5.92(6) 
7.84(8) 
7.77(8) 


5.97(6) 
6.01(6) 
4.91(5) 
5.03(5) 


7.02(7) 
6.95(7) 
4.19(4) 
4.18(4) 


6.11(6) 
6.10(6) 
5.06(5) 
4.93(5) 


0.10(0) 
0.09(0) 


0.45% 

041% 


9A(5ly84) 


ATP 
GTP 


+ 


5.91(6) 
7.81(8) 


5.99(6) 
5.00(51 


7.02(7) 
3,10(3) 


5.97(6) 
5.13^) 


0.12(0) 
0.97(1) 


0.41% 


9A(5ly87) 


ATP 
GTP 


+ 


5.86(6} 
7.93(8) 


5.98(6) 
5.03(5) 


6.11(6) 
4.04(4) 


6.03(6) 
4.94(5) 


1.04(1) 
0.06(0) 


0L27% 


A(5ly92j 


ATP 
GTP 


+ 


4.89(5) 
6.90(7) 


5.94(6) 
5.02(5) 


7.09(7) 
4.23(4) 


5.97(6) 
4.86(5) 


0.11(0) 
038(1) 


0-46% 


9A(S!y84/92) 


ATP 
GTP 


+ 


5.09(5) 
6.94(7) 


5.74(6) 
4.98(5) 


7.07(7) 
3.16(3) 


5.98(6) 
4.92(5) 


0.12(0) 
2.00(2) 


05% 



[0 0 7 4] 

[ft 3] 

* [5 1 y pCDUt-ffi] / [AtiKliG* *<Z>5' T^tf)** l/** KCDittSJt 
] X 1 0 0 (%) b 

**G(7J>^», pGptf>;*j?>h&i^TftliEL£:o 
^<3D^m> W©s JC*fUT5 I y#WV*a#tf£T?3t»;&*ft O 7%J^Jt 

*<$;W7<4~?- itm^Tzf^*^ K#<z>f2#ia>e> p c R-etts&iwr s ^ £ 

CJcU, 5 I y SrRNAtf ICfig^^lC^AT^S 3 il^fc^o fe 0 
[0 0 7 5] 

5IyMA^tlfe#RNAg)Raf-l RBDAQjg^ 
*HIMT'«> 5 I y-hmUMM&lzmAittofc&RN A<DR a f - 1 RB 

(i2) „ immfC5 I y##A3*lfc9 A (5 I y 84) , 9A(5I 
y87) , 9A(5Iy92)«5I y S^t&^RNA SAilHiSOi^ 
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a&2tSfea*bfc. 2mmiZ 5 I y^AS^9A (5 I y 8 4/9 2) Tttfif^ 
^iTtfe. 5-H-KU (5IU) ^Wftfe»J^5~6SS 

^^-MC^A^tlfeRNA 9A (5IU) Tf "fefe. £UKZ>3£ 
'j?^<i: ; fe5Iy&RNA 9A0D84, 8 7. 9 2^^©l@^f{C© 

#HC5 I y ft^A-eS 5*#ft^*^Tf * 5 1 i: «5*>fr o fc. 
[0 0 7 6] 

[312] 





Raf-1 RBD 


Filter 


RNA 


binding 
% 


binding 
% 


9A 


25(5) 


03(0.1) 


9A(5IU) a 


16(3) 


03 (0.2) 


9A(5Iy) b 


24(2) 


0.08 (0.03) 


9A(5Iy84) 


21(5) 


0.1 (0.1) 


9A(5Iy87) 


22(2) 


0.06 (0.04) 


9A(5Iy92) 


25(2) 


0.1 (0.1) 


9A(5Iy84/92) 


15(2) 


0.2 (0.1) 



m2 5 I y tf#A3S*lfc#RNA(PR a f - 1 RBDa®^$ 
#RNACDR a f - 1 RB D^0>$g-&$&SSS& 7 *f -UteSsKl «fc »J &&>tc 
(Raf-1 RBD/RNA = 3 0 0 : 5 nM) . Iggfctt 3 Mfi^. 
¥*Nt&a*bfc. !l»o:«ffl»ilttHiifii. a 0. 4 mM©5 IUTP#S 
T. s fc^t^MEDNA^big^StlfcRNA 9A„ b 0. 2 5mM©5 
IyTP##T> s m^V^iDNA^fci^tlfeRN A 9 A 0 
[0 0 7 7] 

[0 0 7 8] 

$fc1% 5' ^^ 32 PT*^il$tlfeRNAS:M»MAcfT'7 5(CT?3^tt 

ufe^ic^MT'i oM±tttt, rn A<D-mmm*]&&.2-itfco r 

af-1 RBDH Ra f-l©RBD (75;^S5 1-1 3 1# 



2 6 
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t RGLCDRBD (7^;^i6 3 2-7 3 4#) [Koyama et 
al, , 1 9 9 6] feiOfhuman B-Raf®RBD (75;i^ll4 
9 -2 2 6#) *G S Ti^3t >;^ft IT^IIWffll, H«lC»Kb 

fee 

[0 0 7 9] 

zl^5t$:^^ii:feRNA©^{c^4©R a f - 1 GST-RBD^ 
WL (RBDCDffi. B S A HO^g/ml, ImM DTT, 7. 3%^'J-fe 
D-;i/&IilA»lfc%0) S:in^T3 7 (C1?3 0^W>f 
g^bt'RNA • RBDO^WStfe. fit, SMlKiZ V b bfc 9 6 
>?x;i/yv- h (COASTARtt) CD^x/l/lC*©^:?;!/^ 0 
- 1 2 0 /* 1 foMbfc 3 0 0 nmJKT©aft*©UV«:^S**fe«)lCjK 
U^f l/>0l%Lt3i)^UV h^>*-f;i^*-#- (TVC-312R/J 
Spectronicst, UViHS3 1 2nm) £MV^Tiii& 1 c m<Z>gg||fr 

[0 0 8 0] 

3fe»K:J8V^UV©ift£tt, 5 I y TP©lftJR**ai*38«3 1 8 nm#j£T*& 
5 3££%mbTIi3R3*l£: (04) „ UVh7^>f^U-^-&ffl 
V* Hfl^2 7 0- 4 0 0 nmfc^ott*^ (8/15W 
medium wave UV-B fluorescent tubeffl^^ 
V h;i/^J:*J. 13#W§) [Meisenheimer & Koch, 1997 
] „ ^ZLT-#^8£MT-&, 3i®M1&m<DmUWl&£A&Z> 3 0 0 nm&T<Z># 

bfco 

[0 0 8 1] 

iRjEBis* & 8 % jk u t * y ^ k - 7 Msg^ttMi b t, & 
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8 immKS I y £^&RNA 9A (5Iy84) £9A (5Iy87) {C& 

v%t. ^jsgdrna (i o o^vvit?- f) nmtez&mz, mm&i&m®<D 

;t>K^ty^{f}3^ (08 l^->6^8) „ 
[0 0 8 2] 

^«l^lS^^T'fe-5^&^t-.Sri:{CLfeo RNA 9AliRaf-l 

OCDS^a^il btf^^nS. GST-RBDMTT*UV%MMbfctI 
5. |g^/Sgl^lODA>K^M^T*^^>S^m$tlfc (09 U->i;&tF5 
) „ -e^l-e, G ST-RBD#^T"eUVS:MI*bfc^iCp roteinase 
K*M (PK) ^7i;-;i/ • ^nn^Aiffi (phenol) &CJ:oT# 

^<£>A:/ FtC^fb&&2>>ofc (Ef9 l/->2-4 

, ^6-8) „ 

[0 0 8 3] 

^±©M^e>. %iffiBLmmmteRN a • $>swia (gst-rbd) 

mMKJ&lZ&&?%b<DT^Z&^Z£.tft>fr?>& 0 fit, RNA^tn«S 

i&^W^ffiStis::^, ^traft©;^ F©iiI^SHRN A 9 A 

=LM{fc£-lZffimir£Z. £ (0#C&) G S T - R B D#$TT*RN A^rt 

^fbbfe^O^^I^Ji^^ejnfcil^&tLS,, fit, *>/1*Jfcft#TT? 

[0 0 8 4] 

ilMlO RNA 9 A(D%lMfcJ&K&Z>2&m\: 

G S T # >A^^«-*#:S:^b^i-< > ^BRJC* > r?*fC -feziSttflsSI* 
3 K*-Y bT#JJ9£*lTV\£ [Inouye et a 1 . , 200 0] „ 

D&#K:*g-&LfcRNA 9 A^i£^bfci:^tCRNA^r^©^MS^^ji^ 
bfcil#x.e > tlSo RBD^©^ 
L tct. & "e & 3 RTtgtt#& £ „- 
[0 0 8 5] 

9A (5Iy87) fcRaf-l RBD^ilO. 1 fiWVm^ 
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tttt&ftHm&RJ&Z'&fcmVS (XL) XLtGSTR 
BD Z.a>18'&*!fJbi/y hTvtJKZ UM^feo RNA 9A©-Ift 

<Z)n> hn-;i/il bT, RNA 9 Afc^^Mc^j^-frfcRN A 9AX2 
(^2 0 0 3?^l/tf K) =k£rfclCii§gU ^t/7b7yt>fS:ftofc. R 
N A 9AX2H RNA 9 A0&£f^ < 1 - 8 OSHflS^O fe^ftJC 2 
•3%0^2 0 0 5? ^ Vtf K<ORN At^y, T7 RNA^'J^7-€ (E 
pi cent re) &JBv*£*^RjSK:.fc VMSU ^^-pCR R II-T 
OPO (Invitrogen) !Ct^D-->^^tV^ 0 
[0 0 8 6] 

5* 7K^^ 32 Pl?^$tbfcRNA (0. 8pmol) & 2 0 n 1 0>M©?£A 
tpT*7 5 (CT'3^KbfctlC^ 1 0#J£U:;6fcgLT, RNA©-&«3i 
Sr^^iirfeo 3GDRN A?§?gJC. 2 0 1 0lStA{C^bfeE. coli 
fi*t RNA m^^mWL (1 0 0 g/ml ; S i gma^^IAbfcf V 

AlfoMUfe. 3*UC 5 # 1 0R a f - 1 GST-RBDM (RBD0 
ftfi, BSA 160Ag/mU ImM DTT, 1 0%yj tD-;i/?:IiI 
AlC^bfe%0) ZtiUXT. 3 7(Ct'3 0^f|>f>^-Mfet, 

l) ««»»Jc*»J«Wfbfc. 

[0 0 8 7] 

mftftlfrtt, (1 5 0 V) X*&2^frofe 6 c 

mX 1 6 cmX 1 mm) . ii^iiWlt 12. 5 mM Tris, 1 
2 5mM Glycine t'^S. mWl&<D>fM*>fn>F i 5'( J r-*m^X&M 

rwrj * — yy9"r± i 5<fV- (BAS2500, m±yjfr&) xm 

[0 0 8 8] 

?3Bat), RNA XL l^tGST-RBD 2 



ffi§E# 2003-3024675 




#2002-20856 8 



c) GST-RBD^#4TORNA X L<DAy Kf»]|ttRN A 9 

AXZHmmVfZ^fcZ-tlfrb^ XL&RNA 9 A^IIbbfc^OT^ 
Sril^Wtfe ffllOc^d) . 2^©GST-RBDt0^ 
■^ttte, RNA 2X9AJ:y=fcRNA XL0^]l^3a*^>i/7 
/t^->3^fea%lftStlfe. Cltltt, GST t a gtdttbtRa f - 1 
RBDODSHl^IilRNA XL®RB Ds\<Dffi-&ffi$-&t> t. < -£rifc b T <^ £ #> £ 
#*.£>*l&o ^*UC?tfbTRNA 9AliGST-RBDfcl : ltlg^bfcl 
^»fe(SlOa), Raf-1 

(SifUVxRNA OCH GST-RBDglWbtW;i/^7h}ig«)e) 
tl&frofc (010 b) . 
[0 0 8 9] 

0Lk©*£r***&, 5Iy^ii«RNA 9 Alc^A^^r fcicj: y G 
S T - R B D hfc R NAit©IS?iSM5:#^t ^S^i:^?)*^* 

y, 5 1 yi$ft*mm£.ftm<DMffiizm%x*gz>zL£. ftt> &Tfc&$atg£% 

[0 0 9 0] 

*mmi R a f — 1 jr>^jygKH#afi&KHS^-rSRNA 7^V-« 

Raf-l*>^irJtK:fl*»»»C«^'r*RNA 7:7°* V- 
in v i t r otl/^J/a^CJ:y#«lfe. rORNA^il # >A 

[0 0 9 1] 

l/^n^n-r^f >^-^Tf*y, *^m^ilbT^Stlfcc-r a f - 
1 ©*&?E*T?a<6 [Rapp et a 1 . , 1988], HifL^MT 
Ra f -lffl7>fV7*-Ai:bTA-Ra f > B-Raf^tSit 
^e>*lTVNS„ Raf-l©WH l^M^>/^tt^SRasii0 

W#LTV^£i:#;b^oT^TV^ [Kolch, 2 0 0 0]. Ra s 



3 0 
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GTPt^tSi^lG^W^tt'feS [Campbel 1 et al 
. , 1 9 9 8] o j&<DG*y/V?mtmm^ RasttGTPil^b^i 
^tSttflsSCe*)*- '©GTP ^-nS R a s tt, Raf-107^;iii51 
- 1 3 1 #fr£>&£ K*>f > (R a s - b i n d i n g domain; RB 
D) £Z.£i$mfe&nX^Z>o Raf-l©»}Ctt, Ras -Ra 

[0 0 9 2] 

^##MT*«. in vitrotl/i">aVS5:M^, R a s • R a f *B 

-£T% ^©^>^^^lC#M65K:^-f SDNA^RNA^ (7^^?-) 
&AX#JtC#S So r0in v i t r ot l/^i/3>Sit • 
if*!©— 3ia>$g# (^?>F) ^^UM-r^illCiU. 9>#\kfcfB?rj&-£A/£ 

feS ®1 1) [Ellington & Szostak, 1 9 9 0], 
[0 0 9 3] 

iWlieH&#'BaCSW<6 R asi:Raf-l ©ffiSfEM &3S«Kr 
IGfU^Ii-Sif^RNA^^irJlg&to^b, in v i t r o iz V? J/ a >&fc 
iURaf-l RBDtC#MKrtCM-^^SRNAT^^^-$:#libfeo 6 0 
2*b#^F (N 6Q ) OD^>^ASB^J?:^tf^ , -;i/^e>#^tifeRNAT^'^V 
-tt, Raf-1 RBD^Ras0iS#ffil:Iibfe o LfrU I0RNA 

*£T*1zl/*S>3 U Srfc'Kl^lJV > bfc 4 5 * ? Vtf^ F 

(N 45 ) ODRNA^>^-^Ie^JS:#t^^'-;I/S:MV^T•fe^'^i/^>$:^fofeo R 
T-PCRlftSTOPO TA Cloning Kit Dual (In 
vitrogen) IC «fe *J T A * n # - p C R R I I - TOPOIC 
□ - — yffh, ffi*(DV n->(D*&3iie#J£, dRhodamine T 
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erminator Cycle Sequencing Ready Rea 
ction Kit (Applied Biosystems) ^J^T^^ 

bfc. -eoD^m. &fi>K.mmm<?>-m^rmm<DRiiATzf**?- (rna 9 a 

„ RNA 9 B) ^#6tlfeo 
[0 0 9 4] 

£ »J fcttlE^t&Oiff^ofcRN A 9AH Ra sfei^Ra f - 1 
itfcS f 9tt©mW^^J:tJ ? HEK2 9 3lJI©IIiII^$:fflV^ciIM 
T% Ra stCcfcSRaf - 1 ©iSttfiS&SK'IfiSU A*»«»^?fc bTlifg 
tSiilWofc. JfeRNA 9A« V Raf-l©r>fV7*-AT*fe5 
B-Raf©RBDC|§^t«ICt)|«fc&f (012) , B-Raf RBD£ 
R a s (Dm&ftm ItmW&l?. Ras-Raf-1 fflS#MlC*f-r SlfiWte#JI 

RNA©:l&*3&#flr\ *LTRNAS:fye«)feRNAAyT> hT'^^M 
RNA 9 Atti/a-bVy htS&&^/frr*£fc#^iWSftfc (HI 

3) . itmi&mzm^fcyy b-?v >"rj >#*jcj: y r a f - 1 rbd 

fcffiSflUB-fSRNA 9A®Ii^i^&^ #^<D;V-^BP^^Ra f - 

1 RBDiKDM^Mlc^g-rsr^A^t^Stifco 

[0 0 9 5] 
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SEQUENCE LISTING 

<110> RIKEN 

Japan Science and Technology Corporation 
<120> Nucleic acid having a novel unnatural base and use thereof 
<130> 021297 
<160> 7 

<210> 1 
<211> 100 
<212> RNA 

<213> Artificial sequence 
<220> 

<223> RNA aptamer 
<400> 1 

gggaguggag gaauucaucg aggcauaugu cgacuccguc uuccuucaaa ccaguuauaa 60 
auugguuuua gcauaugccu uagcgacagc aagcuucugc 100 

<210> 2 

<211> 39 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Designed primer for PCR 

<400> 2 

ggtaatacga ctcactatag ggagtggagg aattcatcg 39 

<210> 3 
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<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Designed primer for PCR 

<400> 3 

gcagaagctt gctgtcgcta aggcatatg 29 

<210> 4 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<221> n means 2-amino-6-(2-thienyl)-purine-9-yl 

<223> Designed primer for PCR 

<400> 4 

gcagaagctt gctgtcncta aggcatatg 29 

<210> 5 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<221> n means 2-amino-6-(2-thienyl)-purine-9-yl 

<223> Designed primer for PCR 

<400> 5 

gcagaagctt gctntcgcta aggcatatg 29 



<210> 6 



#2002—208568 



<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<221> n means 2-amino-6-(2-thienyl)-purine-9-yl 

<223> Designed primer for PGR 

<400> 6 

gcagaagcnt gctgtcgcta aggcatatg 29 

<210> 7 
<211> 29 
<212> DNA 

<213> Artificial sequence 
<220> 

<221> n means 2-amino-6-(2-thienyl)-purine-9-yl 
<223> Designed primer for PCR 
<400> 7 

gcagaagcnt gctgtcncta aggcatatg 29 

mfto b) Be nne r <oK£^xm&Zftf=.7kmffi&m& t Z&X.&1&Mtto c 
) Ko o 1 £C£oT?g£3nfc*fi;^£^£&V^S*fo d) Rome s b 
ergfcSchultz blZ J: o T#^$ tlfe^7Ktt^*fo Rfc* s u g a r & 

[02] 
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zfvy (x) t.vv*?y-2-*y (y) ©&**fo b) xt.x&m\zv$vy 

&m£<Di&mMa c) 2-7^;-6-fx-^'J> (s) £y©i&S*N 

d) s nytmmw $&y&&£v>&&tt° 

[0 3] 

H3», 3- (fi-D-vtfy^s -5-a-Ktfu 

*?>-2 (1H) 5' -H'J ^fx^fMO'S - (jS-D-U/tf?^ 

-5- (2-7x-j^») -truy>-2 (ih) 5' 

[04] 

E34», *»w©fl:-&*. 3- (js-D-y^77;e/;i/) -5-s-Ktru 

i/>-2 (1H) 5' -H'J>Hi^(5IyTP) O^tii&tfU 

a) 3- (0 -d-'Jj]?75; >>;b) - 5 -a- Ktru 2 (ih) - 

5' -H'J>Hx^f;i/ (5IyTP) „ 

b) 10 mM'J>eifI (pH7) t|tt*©5IyTP©UVW. (m 
a x = 3 1 8nm 0 

[05] 

RN A 9AJC5 I y«:fi:«aiR»#A > r«fc«)©»aiDNAS:W» 
-T6lfSlC/§V^:/^>f V- (a) tRNA 9 A©ffl#I (b) ^^1"o (a) \Z 

a eft© 5 i yizmA-t^mm^^rmx'Bhr=.o 

[06] 

i6tt, RNA 9AAC5 I y®ttI^tA&^t. 

a) 0. 2 5 mM© 5 I y ##£T ( + ) tib<B*#*T (-) T'lfg^MlS 

b) RNA 9A©H^#it±{C, 5 I y^A^tl^^^MjflT^bfe 

o 

[07] 
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0 7&, mi£Kfcmy!i<D&mmj&fr%T*B~?o o. 2 5mM 5 1 y ©#«T 
( c -e, h-j) t.b<^#«T (b, g) -zm^znt-RfeMyn 

0 6#|8O fcRNase TgT'^rSHgbfc^, 2 D -T L CVBffi bfc 0 * 
Zl^tUDi&miZffim^ZXtfv hO&n* a) , f) iC^bfco b-e) [a 
_32 p] ATPSfflV>T*ibfe»^. g-a) [a- 32 ?] GTP^M^T 
«b£mi=r 0 ^ti^xGD^^y h£3£4bfc8SJHl4, ^llC^bfeo 
[08] 

0814, 5 I y Z&mmnMK.'&tiRNACDmffilxJ&Z^-** #RNAtGS 
T-RBD&l^bT3 7 (CT?3 0 ^lffl>f >3fcx^- h b fclfc, 2jC_LT*UV h 
^yxJJVS. *-#-£MV^, UV (3 12nm) £ 1 Bf I^TObfco ^©if 

h^^^^^A 0 RNA 9A (5Iy84) 
„ 9A(5Iy87),9A(5Iy92), 9A (5Iy84/9 2) tt, I 
1^8 4, 8 7, 9 2. 8 4 t 9 2<Z)fiIIC 5 I y^iA^llfeRNA. 9A( 
5Iy), 9 A (5IU) lCOV^l4, ^2#Mo U VflMtKlJ: U &Cfc3R*£ 

[0 9] 

0 9 14, RNA 9A (5 I y 8 4) t9A (5 I y 8 7) <Z>3?*tMJS£j^t* 
. ^RNAS:GST-RBD0#ftT (l/~>2-4, 6-8) % b < 

r 4) T*uv*mMhfc 0 mM&KzfuT-t—ii Kmm (pk) 

%>b<i47xy-;i/ • ^nn^Aiffi (phenol) tc «fc y #>/\°*SC£l& 
5Sbfe^> 3K«S/SS<&©^>KJc3EflStt*s^ofe (U->3, 4, 7, 8) „ 
[01 0] 

HI 0 14, RNA (5 I y 8 7) ©3RfllEJS®»X L 9 A #Zl*tt b % <Z> 
2^©GST-RBDi:^t5Iil«:^t 0 a-d) #RNA^GST 
-RBDt0^?:^;i/i'7 h7yt>f tC«kyfi?^fbfco c) #RNA (a-d 
) ©ffl#J b fe. RNA 9 A GDf3#J £ ' TB'Vrt b fco 

[011] 

011 14, Raf-1 RBDfC^tSRNA77'^7-Oi n vitr 
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JiJ$:^RNA^-;^f)Raf-l RB DlC^UfeRN A&MU R 
*©SM£«:4&yjg , $*- Raf-1 RB DJCM^-r^RNA^-^ail^ 

[012] 

g|12tt, &RNAT7*^-<D$yrt#n^<D%£'&$lB : km? 0 #RNAT 
-?#^r- (2 nM) &m«<Dm&<D*>rt91L' s >tt8'&'?&18l& (Bin din 

RNA 9 A0R a f - 1 GST-RBDa©^: Mil 
RNA 9 ACD B — R a f GST-RBDa©^: 
RNA 9A0RGL GST-RBDa0^: X 
RNA 9B0Raf-l GST-RBDa®^: MES^ 
RNA 21. 01©Raf-l G S T - R B D^<D%%& : 
[013] 

EU3&, RNA 9 AGD^Mtit^t- „ RN a s e IZ £ 2>m%ftM£tt 

^mmzm^T. rna 9 A^-rm^^mLt^ m^.mm^b^xu ^ 

>#2*mmitizJ:^X'7T<Lfc 0 RN a s e &C J: -> £T;i/* Mb&I ( 

DM S £ CMC T) lCJ:§^t{|t/^->^Zl^#^±JC^tl^tl^^fcf>^bfe 
. Raf-1 GST-RBD<Z>##T, V b > b 2*lfcSB#! 
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<t)t > Kl.K»*CO > IOO*C4h. (b) CFjCONHCtttCCH. W(Pb^4. CuU B,N. DMF, rt. -WSh. (c) (1) POCT» (CHjOfcPO, 0 *C 2 h. 
(Z) (D-BojNHfcPsP,, 0 X 10 nun. (tf) (1) POCl„ l^-MdimnlhyUiziinoJiupMhxIaic, (CHjOfcPO. 0*C2t<2) (n-BojNHy.PzO,, 0 X 10 
ain. P) cossJOf^OH. it. 10 h. 
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240 260 280 300 320 340 

wavelength(nm) 
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[05] 

a) 

5'-end primer; 39-mer 

39.45 : 5 ' -GGTAATACGACTCACTATAGGGAGTGGAGGAATTCATCG 



3'-end primer; 29-mer 



29.45 
29.45S84 
29.45S87 
29. 45s92 
29.45S84/92 



15 ' -GCAGAAGCTTGCTGTCGCTAAGGCATATG 
:5 ' -GCAGAAGCTTGCTGTCsCTAAGGCATATG 
15 ' -GCAGAAGCTTGCTGTCGCTAAGGCATATG 
:5 ' -GCAGAAGCsTGCTGTCGCTAAGGCATATG 
:5 ' -GCAGAAGCS.TGCTGTCS.CTAAGGCATATG 



b) 

5'- 



GGGAGDGGAG GAAUUCAUCG AGGCAUAUGU CGACUCCGUC UUCCUUCAAA 
CCAGUUAUAA AUUGGUUUUA GCAUAUGCCU UAG£GA£AGC A&GCUUCUGC 



5 
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[@6] 

a ) position 
5lyTP 



100-mer^ 



92-mer^ 



87-men 
84-meri 



84 87 92 84/92 
"+ - + - + - + - + 




3456789 10 



b) 



» y - ... U C . 



stem 3 - 



loop 1 




loop 3.1 



stem 2 '* 



loop 3.2 



lOOP 2 



stem 1 



u *ec 3a c ag qa a gc" 



6 
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2nd 




2nd 



b)9A 



**- 








• 


* 



d) 9A(51y84) 




g) 9A 




i) 9A(5ly84) 



C)9A 




e) 9A(5ly87) 




h)9A 





j) 9A(5ly87) 
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[®8] 



< 
CD 



< 

CD 



00 

3 



00 
_>» 

< 



CVJ 
CD 
>» 

< 
CD 



ft! 

CD 
00 

_>» 

< 
CD 



3 

< 
CD 



RNA 

(20 nM) 

RaMRBD ..... + + + + + + +^+ + 
(300 nM) ^^^^ 

- + - + - + - + - + - + - + 



UV 



•-'2 



,> :\ v . 



1 00-mer ► 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 



8 
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[09] 



RNA 
(100 nM) 

RaMRBD 
(20 nM) 
UV 



oo 
>» 

in 
< 

05 



1^ 
CO 

LO 
< 



-+++-+++ 
+ + + + + + + + 



Q- 



O 
c 

CD 



O 
C 
CD 




1 2 3 4 5 6 7 8 
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mi 0] 



b) RMA qc 



c)RNA XL 



tang 



XC 



BPS 

AMRI 
CnM) 





» * ■ 


* * 
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